The purpose of this study was to assess the current level of involvement of nurse practitioners (NPs) in activities related to preventing and managing fractures in long-term care (LTC). This study used a sequential explanatory mixed methods design that included two phases-a cross-sectional survey followed by qualitative interviews. A final sample of 12 NPs completed the online survey for a response rate of 67%. Eleven of the 12 NPs who completed the survey agreed to participate in a follow-up interview. NPs reported that they were quite engaged in managing fractures in LTC; specifically, they were most active in caring for residents post-fracture. NPs described their role as being holistic in nature in their assessment and treatments related to managing fractures. The findings from this mixed method study add to the growing body of knowledge related to how NPs manage fractures in LTC.
Introduction
Residents living in long-term care (LTC) experience considerable decline in their quality of life as a result of fractures and falls. Fractures can be a significant source of pain, anxiety, depression, prolonged disability, and reduced pulmonary function (Gold, 1996; Maggio et al., 2001; Papaioanno, Watts et al., 2002; Schlaich et al., 1998) , and cause agitation in the frail elderly. Fracture rates in LTC are 4 to 8 times higher than a similarly aged group of community-dwelling older adults (Norton et al., 1999; Sawka, Ismaila, Cranney, et al., 2010; Sugarman et al., 2002; Zimmerman et al., 1999) . The estimated prevalence of hip fracture in LTC is approximately 20%, and is even higher as residents approach age 90 or older (Kanis et al., 2004; Maggio et al., 2001) . Hip fractures are one of the leading causes of hospitalization for LTC residents and occur at a higher rate than in the community (Ronald, McGregor, McGrail, Tate, & Broemling, 2008) , and the consequent pain and delirium are distressing for both the residents and their families. Residents who suffer a fracture will require more specialized and more hours of care when they return to LTC. Hence, managing fractures in LTC warrants serious attention.
Along with post-fracture management, efforts are also needed to prevent fractures from occurring in the first place to minimize the negative consequences association with them (Wall, Lohfield, Giangregoro, Ioannidis, Kennedy, Moser & Morin, 2013) . Fracture prevention in LTC is multifaceted and includes falls prevention activities, risk assessments, ensuring adequate intake of calcium and vitamin D, and balance and strengthening exercises (Demontiero, Herrmann, & Duque, 2011; . For residents at highest risk of fractures, hip protectors and osteoporosis medications are options that should be considered (Sawka, Ismaila, Cranney, et al., 2010) . A prior fracture is a major risk factor for future fractures, independent of bone mineral density (BMD), and should be a trigger to assess and consider treatment (Chen et al., 2011; Kanis et al., 2008) . Future work is needed to explore new models of care to optimize post-fracture care and prevent future fractures from occurring.
Osteoporosis, a common condition in LTC residents, is characterized by skeletal fragility and low bone mass resulting in increased risk of fractures at the spine, rib, wrist, pelvis, and hip (Seeman, 2002; Zimmerman et al., 1999) . Although there is limited research on vertebral fractures in LTC, by age 80 years it is estimated that 50% of all individuals have a vertebral fracture (Papaioannou, Watts et al., 2002; Schlaich et al., 1998) . Vertebral fractures are associated with considerable pain, reductions in quality of life, functional impairment, and mortality; whereas, wrist fractures are associated with NP's current role in managing fractures in LTC homes across Ontario. The survey involved both qualitative and quantitative approaches to the collection and analysis of data. The follow-up interviews were grounded in qualitative descriptive methods (Patton, 2002; Sandelowski, 2000) . The study was conducted in 2012 and was approved by a university research ethics board in southwestern Ontario.
Setting and Sample
The total of 18 NPs who worked exclusively in LTC facilities across Ontario, Canada, were asked to participate in the study. In Ontario, LTC care homes are defined as residential facilities that provide nursing and personal care on a 24-hr basis to individuals who require frequent assistance with activities of daily living (e.g., personal hygiene, toileting, eating) and supervision or monitoring for safety (Ontario Ministry of Health and Long-Term Care, 2014) . The LTC homes that employed the NPs who participated in this study included both for-profit and not-for-profit homes, rural and urban, and small (35 beds) and larger homes (280 beds). In the majority of these homes, NPs worked under medical in partnership with the collaborating LTC physician. A final sample of 12 NPs completed the online survey for a response rate of 67% (see Table 1 ). Eleven of the 12 NPs who completed the survey agreed to participate in a follow-up interview.
Survey
The survey comprised of four sections. The first section focused on demographic information such as age, educational background, years of practice as both a registered nurse (RN) and licensed NP, and type of position held (i.e., full-time, part-time). The second section included questions about the practice patterns of NPs related to post-fracture management, fracture risk assessment, use of evidence-based guidelines (see Table 2 for list of items), based on two previous surveys that were administered to NPs across Ontario (DiCenso, Paech, & IBM Corporation, 2005; Kaasalainen, DiCenso, Donald, & Staples, 2007) . The third section included a case study with six questions at the end that explored how NPs would respond to related care decisions. The case study was developed by a team member (J.B.) based on a number of frequently encountered clinical scenarios in LTC. Finally, NPs were asked to identify the barriers and facilitators that they experienced while trying to prevent and manage fractures for LTC residents. A final question on the survey asked if they would be willing to be interviewed at a later date. Procedure and recruitment. The survey was piloted to assess its feasibility and identify any barriers to its completion using two NPs with expertise in caring for older adults. The survey was modified based on their feedback and responses, with changes to wording of two questions to make them easier to understand. The survey took approximately 15 to 20 min to complete. All NPs who worked in LTC in Ontario, Canada were emailed a letter outlining the nature of the study and asked to complete it online. To increase the response rate, a second email was sent 2 weeks after the first mailing, followed by a telephone call 1 week after the second mailing (Dilman, 1978) .
Data analysis. The quantitative data from the survey were summarized using descriptive statistics. Frequency distributions, means, and standard deviations were calculated. Content analysis was used to analyze the survey data obtained from the open-ended questions.
Interviews
The 11 NPs who indicated on their survey that they would be willing to participate in a follow-up interview were contacted by email to complete a consent form and determine a time for a telephone interview that was convenient to them. A trained research assistant conducted the interviews. During the interview, NPs were asked about their perceptions of the NP role in residents in managing fractures, including related challenges, and suggested strategies for improvement (see Table 3 ).
Data management and analysis. Data from the interviews were transcribed and analyzed using the software program N-Vivo 9.0 (QSR International, 2011). Important concepts that emerged from the data were labeled, categorized, and coded (Patton, 2002; Sandelowski, 2000 What would help improve the care you provide to residents related to managing fractures in LTC? → To prevent fractures? → To care for after they've had a fracture? → To care for after they've been readmitted to LTC after having been sent to hospital for a fracture?
Note. LTC = long-term care.
consensus on a coding framework was reached. A number of methods were used to improve the credibility of the findings; for example, member checking or "recycling interpretation" was done with participants. After each interview, informants were asked to review a two-page summary of key findings and comment on the investigators' interpretation of the interview data (Crabtree & Miller, 1999) . Investigator triangulation was used to minimize any idiosyncratic biases. Two individuals independently analyzed data and met regularly throughout the analysis phase to discuss progress and findings.
Results

Characteristics of Sample
The average age of the NPs was 45.83 years (SD = 16.20); these NPs had been practicing as NPs for an average of 7.0 years (SD = 3.59) and as RNs for an average of 23.58 years (SD = 11.06). Half of the NPs had a bachelor's degree in nursing (50%) and half had a master's degree (50%) and all of them worked full-time (100%). Three NPs (25%) were part of an outreach team (e.g., worked off-site and provided outreach support to homes) and on average, they worked at 2.33 (SD = 2.71) LTC homes.
Survey
Practice patterns. NPs reported that they were quite engaged in managing fractures in LTC (see Table 2 ); specifically, they were most active in caring for residents post-fracture (mean = 7.83, SD = 1.85, range = 0-10). The indicators that they used most to assess for risk of fracture were previous history of falls (mean = 9.33, SD = 1.37, range = 0-10), residents' age (mean = 9.25, SD = 1.29, range = 0-10), and prior fragility fracture (mean = 9.0, SD = 1.48, range = 0-10). NPs reported that they assessed for the risk of fracture on admission as well as during a post-fall assessment, stating that there is limited time to assess at any other times. When asked where they document about fracture risk, almost half of the NPs reported that they document it in resident progress notes (50%), while others reported documenting it in annual health reviews (17%), in residents' profile (8%), care plans (17%), or interdisciplinary assessment notes (8%). A third of the NPs (67%) stated that they use a standardized fracture risk tool or protocol in their LTC home. All of the NPs stated that they were familiar with the Canadian Osteoporosis Guidelines and 92% of them reported using them in practice.
Case study responses. NPs responded to a number of questions posed based on a case study example (appendix). When asked about the main areas of concern for Mrs. Smith, NPs reported inadequate pain management (75%); risk of possible falls (42%) and fractures (42%), including vertebral fractures; inappropriate medication use (50%), such as questionable use of Lasix and need for osteoporosis medications; possible delirium (42%); sleep deprivation (42%); and possible infection (17%). When asked about what could be causing her behaviors, almost all of the NPs reported pain (92%), followed by delirium (42%), over sedation (25%), or dementia (17%).
NPs thought that Mrs. Smith should be assessed in many ways, including a complete physical exam (83%) with rib-to-pelvis measurement (25%), X-ray of spine and pelvis (58%), bloodwork completed (58%), pain assessment (50%), physiotherapy assessment (50%), urine for culture and sensitivity (33%), delirium assessment (25%), falls assessment (25%), and sleep assessment (17%). After assessing Mrs. Smith, NPs reported she should be treated by prescribing routine and pro re nata (as needed [PRN] ) pain treatments, such as acetaminophen, increased citalopram (83%); initiating osteoporosis medications, such as calcium, vitamin D, bisphosphonates (83%); decreasing sedation by weaning and discontinuing clonazepam and seroquel (67%); and discontinuing colace and order a routine laxative (33%). Lastly, NPs reported the following key outcomes as being the most important: increased comfort/ decreased pain (92%), decreased falls (58%), improved bone health (50%), improved mobility (25%), improved sleep (25%), decreased behaviors (17%), and improved quality of life (8%).
Barriers to managing fractures in LTC.
Participants reported that limited access to diagnostic services (e.g., BMD testing, X-rays) was a key barrier to managing fractures in LTC. They also reported a lack of nursing staff to monitor residents for pain effectively; limited access to a resident's history; lack of education and training for nursing staff to recognize possible fractures, manage pain effectively, and reduce fall risk; attitudes of staff and family members that resident behaviors are due to dementia not pain; the perception that residents receive better care at the hospital; and the false impression that fractures are inevitable and older adults do not benefit from interventions (e.g., vitamin D and calcium supplementation and bisphosphonates). They also reported that resident adherence with taking medications, wearing hip protectors, and using the proper assistive devices for mobility limited adequate care around falls and fractures.
Facilitators to managing fractures in LTC.
NPs stated that physiotherapy and exercise were key to improving the management of fractures in LTC. Other facilitators included fall prevention programs, the availability of adequate equipment for prevention of falls, better communication between hospitals and LTC homes, more education to LTC staff at all levels related to managing pain and improving bone health, more NPs in LTC, increased staffing levels, and more involvement with family members.
Qualitative Interviews
Overall, the NPs described how they engaged in managing fractures while residents were living in LTC from both a preventative and post-fall perspective, as well as on readmission after a hospital visit that resulted from a resident fall or fracture. The NPs described their role as being holistic in nature in their assessment and treatments related to managing fractures and stated that they were most involved in assessing and screening for falls, providing physical care (i.e., cast assessment), managing medications, ordering X-rays, involving physiotherapy and exercise, and admitting to the hospital if warranted. However, they identified a number of barriers to providing optimal care (i.e., diagnostic delays, unpredictable nature of falls, lack of staff, polypharmacy, managing multiple comorbidities, and poor continuity of care between LTC home and hospital) and suggested some strategies for improvement (i.e., more access to on-site specialists and diagnostic imaging, better communication, more effective pain management, more education for staff, more education for residents and families).
NP role in managing fractures
Using a holistic approach. The majority of NPs described their role in managing fractures as being holistic in nature that allowed them to look at "the whole story" of the resident (see Table 4 ). Within this holistic approach, NPs stated that they need to know the resident's history, for example, their normal activity level and behaviors, whether or not a resident has had a previous fragility fracture, or if bisphosphonates were prescribed. NPs stated that they've managed a variety of fractures, including clavicle, wrist, femur, humerus, pelvis; however, the most common ones seen in LTC are hip and vertebral fractures.
Managing medications. NPs spoke a great deal about their involvement in managing medications to optimize drug therapy for residents. NPs stated that most residents were prescribed calcium and vitamin D medications. They found this challenging sometimes when dealing with frail older adults who have polypharmacy issues and multiple comorbidities.
Utilizing a multidisciplinary approach to prevent falls. NPs commented on the importance of using preventative measures, such as using hip protectors, involving physiotherapy to optimize exercise, and completing a fall screening risk for residents. They use a number of strategies to reduce falls, such as using alarms on beds and chairs, assessing metabolic issues to make sure the resident isn't dehydrated or confused, assessing the environment to make sure there are no obstacles, minimizing use of restraints, ensuring lighting and footwear are adequate, mobility aides are used if necessary, and that the bed position is not too high. The importance of good pain management was also mentioned as "residents are more likely to fall if they are in pain."
NPs spoke of the need to collaborate with other team members (i.e., physicians, occupational therapists, physiotherapists, personal support workers) to manage fractures as there is "so much more than nursing is needed to manage fractures appropriately." In this manner, NPs optimized a multidisciplinary collaborative approach to care so that resident needs related to managing fractures were met by using team members who had the appropriate expertise and specialized skills. The importance of physical activity in both fracture and fall management was highly endorsed by NPs to "keep them [residents] Caring for residents after a fall. NPs described how they were involved with conducting assessments, most often after a fall had occurred and with "frequent fallers." NPs stated that they were consulted by other LTC staff on a "case-by-case" basis depending on what the cause of the fracture was and how long ago it was.
. It's you know, not just meds, its multi-factorial, you have to address all of them." (NP 1) "I would say that at certain times, just the volume of medication and the competing comorbidities make it very difficult in terms of what medications to keep and what medications are going to go. So if you have somebody who has problem eating or struggling a bit then I think that's something as well. And I also, I also think there is also a component that isn't recognized with the idea that it may be a symptom of a decline in general overall
Other than the RNs, the NPs were usually the first person to assess a resident after a fall as they were more accessible than other off-site staff, for instance, the physician. If a fall has occurred, then NPs are involved in ordering X-rays to determine if there is a fracture and whether or not a resident needs to go to the hospital as a result. Sometimes, the RN would decide on his or her own if a resident needs to go to the hospital if the decision is clear but other times the RN would call the NP or the physician first before sending the resident to the hospital if the RN felt that further consult was needed. If unsure, the NP "would have to immobilize, splint the area until the report came back to confirm whether there was a fracture or not, and whether we need to send them out to get casted."
NPs stated that they would be involved in assessing casts and if necessary, would remove them. A couple of NPs stated that they would have to remove casts if residents were admitted with them on or were readmitted from hospital with a cast and it was "a little too tight and they just wanted somebody to come to the home to assess it or kind of open it up to perhaps relieve some of the pressure."
Caring for residents on readmission from hospital. NP participants stated that residents who were admitted to the hospital after a fracture usually return to LTC about 5 days post-operative. NPs main concern at this time is related to controlling pain and finding out how to prevent further falls. NPs also commented on the importance of communicating with family members, maintaining good nutrition, monitoring for depression, attending to wound care, and encouraging physical activity for the resident if possible.
Managing osteoporosis and vertebral fractures.
NPs highlighted the important link between managing osteoporosis and fractures at the same time. However, NPs stated that they "don't usually go looking for osteoporosis, but will treat everybody like they have osteoporosis and start them with the calcium and Vitamin D" and if "you manage them from an osteoporosis standpoint you decrease the number of fractures that your residents will have if they are falling." Moreover, if it was determined that a resident had a fragility fracture, then the NP would assess the number and type of medications that the resident was taking, in particular bisphosphonates and chronic steroid use, and the resident's body mass index (BMI). The need for an individualized treatment plan was paramount.
Barriers to managing fractures in LTC.
NPs identified a number of barriers that they've experienced when trying to manage fractures in LTC, including diagnostic delays, inappropriateness for some residents for bone density testing, poor layout of LTC home, lack of staff, lack of knowledge of family members, lack of individualized care, the unpredictable nature of falls, polypharmacy and side effects of medications, high volume of comorbidities of residents, poor communication among health care providers, and lack of resources and coverage for fall prevention strategies (see Table 5 ). NPs also identified barriers that were specific to a post-fall hospital transfer, stating that long waiting times for surgery, relocation delirium, changes in medication, increased use of restraints, and chance of infection and pressure ulcers create additional challenges to managing fractures optimally.
Discussion
The findings from this mixed methods study highlight the NP role in managing fractures in LTC. Specifically, the survey findings highlighted that NPs were mostly involved in caring for residents after a new fracture and that they primarily used the indicator-resident had a fall in the previous year-to assess for risk of future fractures. According to Martinez-Reig et al. (2012) , health care professionals who care for LTC residents need a high awareness of the risk factors for subsequent fractures to intervene appropriately. As such, NPs are positioned well to build capacity within LTC homes by providing education to staff and assisting with clinical care related to assessing risk of fractures in residents and providing appropriate treatments.
New models of care in LTC that optimize the NP role in this manner are needed. Ideally, NPs should be employed to work in one or two homes at the most, offering more time on-site to provide direct clinical care to residents and maximizing their full scope of practice (Kaasalainen et al., 2007) . Working within a collaborative physician/NP partnership will also help NPs maximize their full scope of practice as well as contribute to more evidencebased and integrated care (Donald et al., 2009) . For example, the results of this study highlight the importance of ongoing assessment, monitoring and ensuring the appropriate follow-up of casted fractures in the LTC setting, which are part of the NP scope of practice (College of Nurses of Ontario, 2011). Future research is needed to evaluate such a model of care, specifically related to fracture management in LTC.
NPs have emphasized the challenges in managing multiple comorbidities in the LTC population. In fact, older adults are more likely to be admitted to LTC post-hip fracture when they also have cognitive impairment, difficulties with functional abilities, advanced age, in-hospital delirium, comorbidity, depression, low social support, depression, and "new impairments at discharge" (Martinez-Reig et al., 2012) . Due to these complexities and polypharmacy, NPs report difficulty at times in ensuring that LTC residents are treated appropriately for osteoporosis and for overall bone health. This is consistent with the evidence that rates of prescription for osteoporosis medications in LTC are lower compared with community settings . By engaging the pharmacist role more in collaborative practice with NPs and physicians in LTC, perhaps issues related to polypharmacy and appropriate prescribing could be minimized. Furthermore, this study stresses the importance of assessing for vertebral fractures in LTC and treating for pain, which is often overlooked (Bessette et al., 2008; Greenspan et al., 2012) . NPs identified several reasons for this that include both health and human resources. Health resources include timely access to diagnostic services, while human resources include staffing levels, awareness and education, and attitudes and practices of health professionals and families. The NP in LTC is well positioned to address these gaps in alignment with the core competencies of NP practice in Canada that include multidisciplinary collaboration, communication, education, leadership, advocacy, research and evidence-informed practice (Bakerjan, 2008) . Surprisingly, current restrictions on Ontario NPs for ordering pelvic and spinal X-rays and for ordering pain management that includes controlled substances (College of Nurses of Ontario, n.d.) did not emerge in qualitative findings, likely due to the collaborative relationships that these NPs maintain with LTC physicians. Still, to streamline care and increase timeliness of assessments and treatments, expansion of NP scope of practice in this area warrants further discussion. Along with the commonly reported barrier of inadequate staffing levels in LTC, both quantitative and qualitative findings here also underline the need to address the lack of timely diagnostic services in LTC. Similar findings were established through a physician survey whereby physicians reported that BMD testing and X-rays were less important in LTC residents largely due to their inaccessibility (Sawka, Ismaila, Raina, et al., 2010; SuarezAlmazor, Homik, Messina, & Davis, 1997) . These findings emphasize the need for clinical practice guidelines for managing fractures and osteoporosis to be customized to guide all LTC clinicians, including NPs, given the unique realities of the setting and population.
There are limitations to this study. First, data were collected in one province of Canada, so results may be different in other locations. Some of these differences may relate to the educational level of NPs in Canada (i.e., baccalaureate or master's); licensure and scope of practice of the NP in Ontario, Canada; some residents in Canada experience long wait times for surgery following fractures; and in Canada, residents generally return to LTC 5 days post-operatively. The fact that we conducted the follow-up interviews by telephone could be a potential limitation as participants may be less comfortable discussing issues over the phone than in person. Finally, this study addressed the perspective of NPs only. Future work is needed to explore perceptions of personal support workers, nurses, pharmacists, physicians, and other care providers in terms of what they identify as barriers and enablers to providing high-quality post-fracture care and preventative strategies used to minimize fractures.
Conclusion
The findings from this mixed method study add to the growing body of knowledge related to how health care providers manage fractures in LTC, particularly the NP role. The NPs surveyed and interviewed in this study highlight important practices that they engage in to both prevent and care for post-fractures for LTC residents. Some troubling barriers were identified, specifically lack of staff and timely access to diagnostic services in LTC, that need to be addressed to provide optimum and effective fracture care, consistent with current clinical practice guidelines.
